Abstract
A variety of constraints were identified including the protection of aircraft passenger safety (no fog or bird attractants) and the environment (water quality, manatees, and hazardous material cleanups). Aircraft passenger safety issues regulated by the Federal Aviation Administration (FAA) had to be balanced versus the environmental requirements of the United States Environmental Protection Agency (USEPA), South Florida Water Management District (SFWMD), and Miami-Dade Department of Environmental Resource Management (DERM).
MDAD has proactively implemented a BMP Treatment Train, which includes a series of activities to reduce nonpoint source pollutant load generation and to remove pollutants from the runoff prior to discharge. The BMP Treatment Train has been shown by water quality monitoring to cost-effectively treat runoff from the airport to meet federal, state, and local standards and permit requirements. Implementation has been coordinated with a $5.4 billion CIP to allow timely and appropriate retrofits to the system. This paper presents an overview of the MIA Stormwater Management Program and a summary of the successful implementation of the BMP Treatment Train.
@f-v Background
Miami-Dade Aviation Department (MDAD) began a $5.4 billion capital improvement program (CIP) at Miami International Airport (MIA) in 1990. A key element in the planning and environmental permitting is the Stormwater Master Plan (SWMP, CDM 1992) for the 5 square mile airport in urban Miami (Figure 1 ). The SWMP included comprehensive evaluations of hydrology, hydraulics, water quality, Best Management Practices (BMPs), and facility planning in phases to allow cost-effective implementation of the CIE while aircraft operations continued and increased to serve growing air traffic demands.
A variety of constraints were identified including the protection of aircrafi passenger safety (no fog or bird attractants) and the environment (water quality, manatees, and hazardous material cleanups). Aircraft passenger safety issues regulated by the Federal Aviation Administration (FAA) had to be balanced versus the environmental requirements of the United States Environmental Protection Agency (USEPA), South Florida Water Management District (SFWMD), and Miami-Dade Department of Environmental Resource Management (DERM).
The conventional BMPs of retention and detention require ponding of water to treat and attenuate runoff. Retention and detention can be a bird and/or fog attractant; therefore, an innovative approach needed to be developed to balance the competing regulatory requirements. The project team developed a BMP Treatment Train (Figure 2 ) to provide necessary retrofit treatment and attenuation of stormwater runoff. This approach has met the goals of passenger/aircraft safety environmental protection, the USEPA National Pollutant Discharge Elimination System (NPDES) permit for stormwater, the SFWMD Environmental Resource Permit (ERP) requirements, DERM stormwater permit requirements, and upcoming Total Maximum Daily Load (TMDL) and Pollution Load Reduction Goal (PLRG) requirements by the State of Florida,
BMP Treatment Train
The BMP Treatment Train (Figure 2) consists of structural and non-structural BMPs as well as construction and monitoring activities. The non-structural series of activities consists of sweeping and scrubbing paved areas, training and education in "housekeeping", environmental compliance, spill prevention practices, and a compliance monitoring program by US-EPA, SFWMD, and DERM. These activities were designed to minimize the potential for pollution by controlling the generation of pollutants in stormwater runnoff and by controlling pollutants as close to potential sources as possible. The water quality monitoring activities included the monitoring of onsite BMPs, internal site locations to determine relative load contributions by subwatershed, the five airport outfalls, and the receiving waters. This included the establishment of fixed grab sample locations and installation of automatic water quality monitoring sampling equipment and flow measuring equipment. The receiving waters include the Tamiami Canal and Miami River. These watercourses are tidal and have high conductivity and occasional low Dissolved Oxygen. It was important to document the airport's contribution in order to identify what MDAD could control by onsite activities.
The construction included the retrofitting of existing stormwater facilities and new construction of stormwater management facilities; with emphasis on first flush diversion inlets, grit chambers, state of the art oil-water separators, and automated boom and skimmer devices downstream (Figures 3,4,5, and 6 ). The implementation of the BMP Treatment Train has resulted in a noticeable improvement in the water quality at the airport, evidenced by the water quality testing results over the 5-year monitoring period. .
The 1994 permit modification included a requirement to implement a supplemental water quality treatment system (supplementary to the BMP Treatment Train) by 1999. Accordingly, CDM assisted MDAD in the preparation of a Preliminary Design Report (CDM, 1995) which evaluated various alternatives, ranging from an industrial stormwater treatment facility (physical-chemical process) to conventional stormwater ponds offsite. Various conventional wet and dry detention systems were also evaluated, including use of existing onsite swales in the infield areas for shallow, short duration retention. This has been approved by FAA. Over time, the improving water quality sampling results and flood control needs pointed to conventional ponds as more practicable and appropriate than an industrial type facility. However, efforts to negotiate the use of various offsite lands for conventional treatment have been elusive, suggesting the desirability instead of considering alternative onsite devices for supplemental water quality treatment in specific areas. For flood control, MDAD has balanced onsite short duration, shallow ponding of landside areas with requirements to control potential offsite flooding.
Program Costs
To date, MDAD has implemented over $179 million of stormwater improvements to serve the $5.4 billion CIP. This has included the BMP Treatment Train components, manatee barriers (Figure 7) , and extensive pipe retrofits as well as a 20-acre dry detention pond with pump stations and control structures (Figure 8 ). System maintenance expenditures were $2.725 million over the 18 months it takes to complete one full "sweep" of the stormwater system.
In addition, MDAD is actively involved in the remediation of hazardous materials at over 80 sites for a total of $137 million. This has been carefully coordinated with the Stormwater Management Program to ensure that hazardous plumes are not disturbed or moved by changing groundwater gradients or by interception of stormwater facilities. Ongoing airport operations have also continued throughout the redevelopment process, including hosting the 1994 "Conference of the Americas".
Ongoing Activities
MDAD is currently working on the implementation of additional site specific BMPs in the Terminal Watershed to "polish" the discharge to increase dissolved oxygen and further improve water quality of airport discharges. As part of this effort, the existing water quality data was reviewed to investigate the appropriate BMPs for a given area. This examination included potential exceedances of parameter concentrations at the outfalls as well as the BMP removal efficiencies. The data indicate that State of Florida water quality standards are generally met and indicate good ranges of removal for various target parameters including BOD, TSS, metals, and oil and grease. Considerations for the additional proposed devices included:
Parameters of concern and BMP efficiencies, Cost of the devices, Space requirements for the devices, Maintenance requirements of the devices, which include labor, operation, material disposal, and/or additional equipment requirements, Ease and practicality of installation, and
Number of devices required which would affect price and the specific locations of devices.
CDM used existing water quality data by area to determine the most appropriate location for the installation or implementation of such devices. The next step was to investigate BMP devices that will meet the water quality requirements. Recommendations were made to add aerators at two outfalls and additional in-pipe BMP components in six additional areas. These are currently under design.
Conclusions
MDAD has proactively implemented a BMP Treatment Train, which includes a series of activities to reduce nonpoint source pollutant load generation and to remove pollutants from the runoff prior to discharge. The BMP Treatment Train has been shown by water quality monitoring to cost-effectively treat runoff from the airport to meet federal, state, and local standards and permit requirements. Implementation has been coordinated with a $5.4 billion CIP to allow timely and appropriate retrofits to the system.
